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Abstract 

A model for the Color Glass Condensate as opposed to jet quenching is proposed 
for the explanation of the presently available RHIC data. Good fits to these data are 
presented. A clear way to distinguish between the two possible explanations is also 
given. 


1. Recent RHIC data on hadron (7r°) production at large transverse momentum px in 
central Au + Au collisions show a clear suppression of the rates JIJ . The usual explanation 
is that the phenomenon is due to jet quenching, which thus makes a probe of gluon plasma 
[H, . In the present work we propose an explanation of the same data as due to the Color 

Glass Condensate || . Our account of the data provides also a way to distinguish between 
the two explanations. 

At very high energies the number of partons (mainly gluons) in a nucleus grows very 
rapidly and eventually leads to saturation || 0] . We will attempt to express this saturation 
in the simplest way, by invoking expressions used at small x. 


2. With g(x,Q 2 ) the gluon distribution, at small x (P gg (x) —*• 2 N c /x) a simple evolution 
equation is 0: 


dg(x,Q 2 ) 


« S (Q 2 ) 


[ dy—g(y,Q 2 ) 

J x 


9n 2 
16 R 2 



2 N c 
x/y 


g 2 (y,Q 2 ). 


(!) 


d In Q 2 


2vr 







Here R amounts to a free parameter, but will be taken as the radius of the quarks 
(~ 0.1/m). An approximate integration of the last term leads to the modified gluon 
distribution 


F g / P {x,Q 2 ) = F g/p (x,Q 2 ) 
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where 


G(x) = 2 N c j ^F 9 y y,Q 2 ). 


( 3 ) 


3 . The basic formula for pp —> 7r° + X is 
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where K is a K -factor, here for simplicity taken K=2, x T = 2 p T /VS and for 6 = n/2: 

X T X T X a X a 

Xl = 2 = P= V b 
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4. For NiN 2 —> 7T° + X one has 

E ^^HS,pr,e) = Jd 2 bJd 2 rT Nl (b)T Ni (b - r )E^(S,p T ,9) (7) 

where Tjy(b) is the Glauber thikness function (= f dzpwi r), pn =density of nucleus N = 
Au ) normalized as /d 2 bT/v(b) = 1. We use a gaussian p N ( r) ~ e _r /“ and b rnax = 
4.7 fcrmi. The inclusive j s augmented by an intrinsic transverse momentum of a 

gaussian with (/c/) = lGeV 2 . For the parton distributions F a / p we use the set CTEQ 5, 
leading order [7J and for the fragmentation functions we use the Binnewies et al., again 
leading order |J. Finally, we use Q 2 = p/ in Eqs (2) and (3). 


and 


Also 


1 + P 

Z = X T — -• 

2x a 

dd i ra 2 (Q 2 ) 

dt s 2 


E(ab) 


where e.g. E(gg) = § (3 - ^ ^ etc. 


5 . Our results at 130 A GeV for Au + Au —> 7r° production at 9 — | are shown in Fig. 
1 (solid line). The dashed line shows the results without the effects of the Color Glass 
Condensate. On the same figure we plot the results for jet quenching corresponding to 













opacity j = 3 0 (dotted line). Both the solid and the dotted line account well for the data 
@ . However, at large px (pt > 6 GeV) the effect of the Color Glass Condensate tends to 
disappear and the solid line approaches the dashed line; this is due to the factor A (= 4-), 
which appears in the modified gluon distribution. On the other hand, jet quenching remains 
below, and this gives the possibility to distinguish between the two mechanisms. 

At very low px (< 2GeV) all lines diverge. Perturbative QCD is inapplicable and various 
effects, like recoil resummation, play a dominant role. 
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